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HEAT  TREATMENT  OF  TOOL   STEEL
STRAIGHTENING.
SETTING TOOLS
SPECIAL SHAPES.
under working conditions are always more satisfactory than a stereotyped procedure taken from a book or a catalogue. The latter method will always give passable results, but a long way below the best results obtainable. If during the tempering operation the object has also to be straightened, then the temperatures used may have to be increased beyond what would otherwise be necessary.
Warping in tools may be due either to want of uniformity in mechanical structure or rate of heating or cooling. Those due to mechanical strains (Fig. 34) or irregular forging, can be improved by annealing and slow cooling; those due to irregular heating or cooling must be remedied if they cannot be avoided, and frequently the former is found least troublesome in the long run.
In tools of irregular thickness, but symmetrical cross-section, warping may be almost eliminated by setting the tool out of the straight in such a manner that quenching always pulls it back again. The handling of a long sword-blade may be cited by way of illustration. The blade, which has been already annealed to remove forging and rolling stresses, is heated to redness in a salt bath or on the hearth of a long furnace. It is then brought out on to a metal table, where, the point being held in a slot, the, entire blade is bent about its back edge to a fixed template. The template is constructed of such a form as experience has shown will bring the blade out straight with a certain method of quenching, which is purposely made as simple as possible, so that it can be easily repeated any number of times without deviation. All half-round files are set before hardening, and then straightened slightly if necessary after quenching, but before they are quite cold. For this purpose a pair of iron bars are fixed at a convenient distance apart on the top of the tank, the file is strained in the required direction between them, and water is thrown on the upper side of the file to make it quite cold before the stress is relieved.
Steel sheets, such as saw blades, are best hardened if possible in a press (Fig. 53), which keeps them so straight that very little, if any, smithing is required.hl und Eisen, 1896, p. 900., to show that in this respect the co-operation of the user, however familiar he may be with " tempers," and the maker of the steel is highly desirable. Hossible for machining pur-            y
